Adrenocorticotropin stimulation of aldosterone: prolonged continuous versus pulsatile infusion.
Continuous iv administration of ACTH leads to a sustained stimulation of cortisol but a transient stimulation of aldosterone followed by a decline to prestimulation levels by 72 h. Since CRH and ACTH are released in a pulsatile pattern in man, this study sought to investigate whether pulsatile administration of alpha-cosyntropin-(1-24) would lead to the maintenance of aldosterone stimulation over time. Eight normal male subjects on a 10-meq sodium, 100-meq potassium diet received both a continuous and a pulsatile (0.33 U ACTH/pulse over 15 min, pulsed every 2 h) infusion of cosyntropin (4 U/24 h) for 48 h (n = 4) or 72 h (n = 4). Aldosterone and cortisol were sampled every 6 h, and PRA and angiotensin-II every 24 h. Continuous infusion led to a stimulation of aldosterone followed by a progressive decline to preinfusion levels by 72 h [preinfusion 29 +/- 5 ng/dL (810 +/- 139 pmol/L); 72 h, 38 +/- 10 ng/dL (1054 +/- 277 pmol/L); P = 0.40]. Pulsatile infusion led to a stimulation of aldosterone which was maintained up to 72 h [preinfusion 33 +/- 7 ng/dL (915 +/- 194 pmol/L); 72 h, 85 +/- 13 ng/dL (2358 +/- 361 pmol/L); P less than 0.05]. Regression analysis of aldosterone (y) over time (x) from the peak level at 18 h for the continuous infusion showed a significant negative relation (r = 0.63; P = 0.001), indicating a progressive decline in aldosterone. However, for the pulsatile infusion, there was no relation (r = 0.02; P = 0.85), indicating maintenance of aldosterone levels. There were no significant differences in sodium, potassium, PRA, angiotensin-II, or cortisol between infusions to explain these differences in aldosterone levels. Therefore, pulsatile infusion of cosyntropin maintains aldosterone secretion over time.